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What Information Technology is Really 
Needed for developing countries?
  
 In developing country like China, the most important 
problem needed to be solved is “reducing energy 
consumption and environment pollution” which is
    now  the most frequently appeared word in the Chinese 
newspapers and TV.
What IT can do for this big thing? So far Chinese IT people 
has no unusual idea .
Other important issues  for developing countries include 
improving the capacity of people, heighten productivity by 
using computers and reducing the digital divide.
The common requirement for solving all above problems is 
mass adoption of IT.
    
“What Problems Should be Solved Firstly
 by Applying IT?” May Be a Better Question 
  

                                                                                                                                          
 unit: 100 million yuan (1$=7.55yuan)
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China’s IT market is still very shallow.  
Supply-side lags behind consumption
Cost (TCO, Idea-2-Value) is still high
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What is real technology advance we wanted?
 In developing countries, what  the most people needed 
is the appropriate technology rather than the most 
advanced technology.
“Appropriate technology ” means affordable price, easy 
to use and maintain, energy-efficient , good enough 
performance.
Appropriate technology is real high-tech! 
How to evaluate the significance of R&D for new 
products and services?
–  Number of persons that will be affected
–  Duration that  will influence 
– Difference it will make 
Product and Service Demands
 for Developing countries
  
The major research directions of Institute of 
Computing Technology (ICT) , Chinese 
Academy of Sciences (CAS), in the early 21 
century
   LUSIA 
–  Low Cost
–  Usability 
–  Security  
–  Intelligent
–  Availability
The research directions of our Institute
  
Besides the progress of technology and market 
demands    rational thinking about long future is the  
third factor to determine the pivot products and services 
in the next decade.
The market is not always correct. Purely profit oriented 
development may endanger the future of human being.
For the past 50 years, the information technology has 
advanced very rapidly. However, we need for 
introspection in order to not fall into the same trap of 
“first pollute, then clean up ” .
 It would be terrible if our posterity were to criticize us in 
2050, like we now criticize the pollution of traditional 
industry.
Rational Thinking---the Third Factor of  
Deciding What to Do
  
 Frequently, we are asked by question “What technology
    will advance more quickly?” or “What information technology will 
radically change the world in the next decade, multi-core chip design, 
 next generation wireless communication  or huge storage ?”
  In fact, various technologies are mutually conditioned , single 
technology cannot advance independently. Balanced IT is required.
 In China , 60% R&D expenditure in high–tech has been focused in 
electronic and communication area          
 However, China is not strong in communication technology today, 
because we need integrate computer and other technologies to 
design new network equipments and construct advanced wireless 
network.
 Chinese researchers have not paid enough attention to the R&D of 
network science and technology. The network technology is not only 
communication-related, it is more computer-oriented.
 Balanced Advance of IT
  
                                                                
High-technology industry expenditure on R&D
 and as a percentage of value added (2005)
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 Huge Volume Asks for Mass Production 
  
IT at 2007 is like automobile and electricity 
industry in the 1920’s
Net-centric servers at 2007 are similar to 
Centralized servers at 1960’s
Implications: We are not yet ready for mass 
adoption
– We have not solved some of the fundamental 
problems in Information science. 
– As compared with Physics, today’s information science 
may be similar to Galileo’s era. 
– There is still ample opportunity for innovation
 State of Information Science 
and Technology at 2007
  
“In mass production there is no fitting” (Henry Ford, 1926)
– Interchangeable parts (independently designed), 
Open standards
The Robustness Principle: be tolerant of inputs, and strict 
on outputs
We do not yet have a standard information socket
– Difficult to create utility devices (information devices)
Virtualization in 2000-2020
– Eliminate fitting (tight coupling)
– Enable combinatorial innovation
IT : Not ready for 
mass production/creation
  
Changing Drivers of China Growth
Low cost IP
Drives Growth
  
Young Chinese people only get education 
less than 8 years in average , which is 
equivalent to that the American people did 
100 years ago.
How IT can help to educate more than 20% 
of world population?
Up to now, the major applications of 
Internet in China is entertainment, which 
may not be right direction for us.
 
Mass Education is a Big Issue
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Comparison between China and US
w.r.t the applications of Internet
Entertainment Digital life
US
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China’s e-Nation Informatization) Strategy
Information resources are as important as 
energy and material resources
IT is not just used for economy development. 
IT should be used for the advance and 
betterment of all aspects of the nation
– economy, political system, culture, society, and spirit
In 2020, the advanced information 
infrastructure will be established in China.
Highlights of the China’s e-Nation 
Strategy (2006-2020)
  
Up to 2007, the penetration rate of Internet in China 
is only 12%.
 It is expected that at least 400 millions  of Chinese 
people will connected to Internet in the next decade. 
 If adopting the current PC and servers, more than 
10T US dollars will be needed for informatization in 
China, which is unaffordable for Chinese people.
What is really needed is not only high performance 
but also reducing the cost  of computers and other 
information products so that information services 
will be available for low- income people.
Low Cost Products and Services
are  Really Needed  in the Next Decade
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Thank you 
